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6Al alloy and lowers that of Ti with 7% Al. Quenching of Ti with 7% Cr from 1,000° 
nearly doubles the hardness obtaining after tempering (HV=478 vs. 250), but its 
notch toughness is very low (0.3 kgm/cm?), Aging of Ti with 7% Cr at 450° does 
not affect its hardness during the first 15 min, but subsequently reduces it apprecia~ 
bly. The results of X-ray metallography after various heat treatments are tabulated. 
After water quenching from 1,000° Ti alloys with 7% (Cr+Al), a metastable w phase 
_ was fixed jointly with the phase in only two cases, namely, with 0 and 0.87% Al. 
In the other alloys investigated under quenching a metastable a! phase was formed. 
15-min aging of quenched Ti-Cr-A] at 450°C ledtoa sharp increase (450 or more) 
Hy without altering its phase composition qualitatively. It follows that the hardening 
7 attainable by tempering of Ti-7(Cr+Al) alloys containing 1.7% and more Al is attri- 
na butable, apparently, to an incipient stage of decomposition of the meta stable a! 
ai phase which cannot be fixed by X-ray metallography. Following quenching a Ti-7Cr 
alloy consists of large grains of pure B phase, whereas ternary alloys containing 
less than 6% Cr manifest an acicular a'-phase structure, and the Ti-6Cr-1Al alloy 
contains conjointly grains of 8 phase, w phase, and regions of large acicular a! phase. 
The coexistence of w and a phases ina ternary alloy of the Ti-Cr-Al system is of 
especial interest, since in binary alloys of Ti with transition metals the appearance 
of an a phase, as a rule, coincides with the disappearance of the w phase. There 
are 3 figures, 3 tables, and the 1 English-language reference cited above. 
ASSOCIATION: None given. 
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AUTHORS: Blok, N-I-s Glazova, A.l» Lashko, N-E» Solonina, O- P. 


TITLE: Phase composition of the BT3- 1 (VT3-1) titanium alloy a3 2 function 
| of the aluminum, chromium, molybdenum, and iron content and of its 
4 heat treatment. 


SOURCE: Titan v promyshlennosti; sbornik statey- Ed. by 5-G: Glazunov- 
, Moscow, 1961, 112-120. : 


. TEXT: Ths is a report of an experimental investigation occasioned by 2 recent 
decrease in the strength of several Ti alloys: including the BT3-1 (VT3-1), a8 3 
result of the introduction of higher-quality sponge Ti. The investigation studied 
the effect of the pasic alloying elements Al, Cr, and Mo on the phase composition 
and the properties of the resulting alloy. The additional consideration of Fe 
ak addition was intended primarily to explore the consequence of its introduction a5 an 
i unavoidable part of cheaper alloying charges: Heat-treatment methods designed to i oe 
attain maximum strength and adequate ductility (to replace currently used isother~ 
mal anneal) were also explored. Tt was found that: (1) All of the alloying elements 
of the VT3-1 alloy stimulate the formation therein of a residual or retained PB phase; 
- Cr and Mo enter directly into the P phase; with an increase of their content in the eee 
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alloy the amount of B phase and the concentration of these elements in it increases; 
Mo appears to be a more powerful f-phase stabilizer than Cr; (b) Al enters the B 
phase solely as an addition and affects the increase of the amount of that phase only 
indirectly by reducing the solubility of Cr and Mo in the a-Ti solid solution. 

' (2) With increasing Al and Mo content in the VT3-1 alloy the stability of the B 
phase is enhanced after prolonged aging at 450°C. (3) Isothermal heat treatment 
leads to the formation of a relatively small amount of B phase; this explains its 
impaired strength as compared with that of alloys subjected to a two-stage heat 
treatment consisting of a quenching and a tempering operation (details tabulated). 
(4) The difference in the mechanical properties of the two specimen rods of one and 
the same melt (brittle rupture of one, failure with distinctly plastic deformation of 
the other) can be explained by the state of the a phase, primarily its form and 
distribution, and also the size of the primary B-phase particles. There are 2 
figures and 4 tables; no references. 
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An increase in the aging temperature of VT3 and VT3-1 alloya to 500-550°C 
enhances the enrichment of the residual B phase with alloying elements. The hard- 
ness (H) and ductility (D) characteristics of these alloys can be greatly varied by 
increases in the aging T after single quenching. The changes in H and D and in the 
lattice parameters are graphed against T (at 50°C intervals, up to 700~800°). 
Greatest H and smallest D is obtained upon quenching and subsequent aging at 450- 
550°. This is attributed to decomposition of the a! phase, separation of a dispers- 
ive a phase, and - to some extent - the state of the B phase. Thus, the properties 
of the two alloys after heat treatment are governed by the state, distribution, and 
_ form of the particles of a, a', §, and TiCr2 and the redistribution of the alloying 
elements, and not by the formation of a metastable w phase erroneously postulated 
by others. The tests comprised melts with differing contents of alloying elements, fi 
' prepared in vacuum arc furnaces with consumable electrodes, in which TI-] (TG-1) 
‘Ti and a 50:50 Al-Cr ligature and a 60:20:15 Al-Cr-Mo ligature are fused. The 
chemical melt composition is tabulated. Phase analysis after 850° quench {(atfB- 
phase region) and 980-9909 quench (f-phase region) and 400-700° aging was per- 
formed by the powder method (3 full-page tabulations and graph). The total B- 
phase content did not exceed 8.5% by weight, while the a (or a') content did not go 
below 90%. A total B-phase quench was not achieved. The hydrogen content, which 
could possibly have been responsible for brittleness, was within the bounds specified 
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by the Technical Specs. No Ti hydride was found. The geometric characteristics 
of the various phases, including the laminar nature of the B phase, the acicular 
form of the a! phase, the appearance of an overall basketlike structure, and the 
Segregation of a phase as a continuous edging at the grain boundaries are described 
in detail. Desirable avenues for future research are outlined. There are 4 tables 
and 3 figures; 2 Russian-language Soviet references are cited at the beginning of 
the text. 


ASSOCIATION: None given. 
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Zayodskaya laboratoriya, no.1, 1956) and X-ray metallography. The electrolytical 
phase separation was performed by an improved method of anodic dissolution of 
métals in a waterless electrolyte (2-3 g KSCN, 10 g citric acid, 100 ml glycerol, 
and 1,200 ml methanol), a current density of 0.01 a/cem*“, a terminal voltage of 30 
v,tand a bath temperature of -7 to -10°C. Maximum time 45 min. Introduction 
and withdrawal of the sylindrical specimen was performed under current; the speci- 
men was then washed twice in methanol at -7° and was air-dried. The anodic pre- 
cipitate wasscraped off the specimen and preserved at sub-0°C temperature. The 
Ti, Cr, and Mo contents in the B phase were determined by the usual methods. The 
H content therein was determined in the universal equipment of A.M. Yakimova (In 
Trudy komissii po analiticheskoy khimii, "Analiz gazov v metale,'' Akad.n.SSSR, 
v.X, 1960) according to the method described by Yakimova in her paper on pp. 131- 
134 of the present compendium (Abstract S/762/61/000/000/012/029); chemical ana- 
lysis is possible only when a single phase is present. Test results are summarized 
in a full-page table and are graphed. Results: (1) The Cr and Mo content in the B 
phase of VT3~1 and the Mo content in the 6 phase of VT8 are considerably greater 
than their mean content in the alloys. The Al content in the B phases is lower than 
its mean content in either alloy. For example, the B phase of VT3-1 alloy contains 
9.24% Cr, 10.44% Mo, and 2.05% Al, as against 1.93% Cr, 1.5% Mo, and 4.6% Al 
mean content in the alloy. The B phase of the VT8 alloy contains 25.38% Mo and . 
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2.44% Al, as against 3.45% Mo and 6.33% Al mean content. (2) Aging of VT3-1 and 
VT8 alloys entails ®B-phase enrichment with alloying elements; this is an indication 
of the occurrence of transformations toward phase equilibrium. (3) The H content fi 
of the B phase depends on its total content in the alloy and on the alloying-element “a 
enrichment in the B phase. (4) The residual B-phase content of VT3-1 and VT8 

alloys increases with increasing H content therein. There are 2 figures, 3 tables, 

fi and 4 Russian-language Soviet references cited in the text. The participation of 
Ye.A.Vinogradova and Ye.I.Zvontsova in the experimental work is acknowledged. 


ASSOCIATION: None given. 
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G. Glazunov. 


SOURCE: Titan Vv promyshlennostii sbornik statey- Ed. by S. 
Moscow, 1961, 227-231. 
TEXT: This peper describes an experimental X-ray and chemical analysis of 
electrolytically precipitated VT10 alloy (after 1-hr g00°C anneal in vacuum), Por 
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crystalline lattice, ordinarily occupied by Ti, are occupied by Al and Sn atoms. 
An increase in Cu content from 2 to 3% increases the quantity of (Ti,Al,Sn),Cu 
continuously from 5.75 to 8.35%. No comparable change occurs upon increase of 
the Al content from 5 to 6%. It is concluded that the VT10 alloy gives rise to highly 
dispersive products of a eutectoid reaction Ba + (Ti,Al,Sn),Cu. X-ray analysia 
indicates that the fundamental phase in VT10 is ana phase, oth primary and trans- 
formational (a'). No residual B phase can be found in the alloy. It is known that in 
Ti-Cu alloys the eutectoid decomposition upon cooling from elevated T occurs very 
rapidly. It proceeds even more speedily in alloys of the Ti-Al-Cu-Sn system, and 
the B phase decomposes in toto into an a phase and an intermetallic compound. 
The effects of the temperature levels and rates of cooling on the phase composition 
are tabulated in detail. The structural changes in the VT10 alloys apparently are 
determined by three factors: (1) Change in the size of the primary grains; (2) change 
in the shape of the particles of transformed f phase (a! phase); and (3) change in the 
shape of the particles of the intermetallic phase (TiA1Sn),Cu and the character of 
its distribution. There are 1 figure, 5 tables, and 4 references (1 Russian- 
language Soviet, 2 English-language, and 1 German). The particpation of Zh.D. 
' Afanas'yeva, Ye.A.Vinogradova, Ye.I.Zvontsova, and L.V. Polyakova in the ex- 
perimental portion of the investigation is acknowledged. 
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AUTHORS; Lashko, N. F., Lashko-Avakyan, S. V¥., Candidates of Technical Sciences 
ees, : 


TITLE: On the Selection of Brazing Temperature 
PERIODICAL: Svarochnoye proizvodstvo, 1961, No. 3, pp. 11-14 


TEXT s There was until tne present no founded theoretical basis for select- 
ing the proper brazing temperature assuring high quality of the brazed Joints, 
The authors investigate temperature conditions. of capillary brazing, and reject 
the method based merely on the knowledge cf the properties of the solder, as not 
sufficiently accurate, Depending on the mature of the contacting liquid solder 
and the alloy to be brazed, the tsmperatura and duration of the contact, the — 
brazed metal undergoes a more cr less intensive diffusion in the solder (erosion) , 
The properties of joints produced by capillary brazing are determined by the 
nature of the physico-chemical interaction of the liquid solder and the brazed 
metal, the temperatures and duration cf the interaction and by the capacity of the 
liquid phase of filling the capiliary interspaces, The minimim brazing tempsra- 
ture must assure the filling of capillary interspaces and a satisfactory adhesion 
of the solder with the base metai. It must he equal to cr above the temperature 
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of transition into the liquid-solid phase of ithe 2lioy formed in the gap, since 
the flowing of the solder into the gap san be assured only at this temperature, 
From this point of view, the brazing temperature must te selected according ito 

the liquid-solid temperature range of the alloy formed in the capillary (Fig, 2). 
In practice, however, the necessity arises to corduct the process at elevated 
temperatures and for an extended period of time, as s. g. in stepped and furnace 
brazing; when combining brazing and heat treatment of the Jeint; in gas flux 
brazing etc, On the basis of data obtained with specimens shown in Figure 2, the 
spreading of the solder and its interactior: with the base metal at elevated 
temperatures can to a first approximation te divided into the following three 
‘stages; 1) weak interaction of the liquid solder with the base metal and frontal 
motion of the solder over the surface; 2) intensified interaction and ramified 
motion; 3) intensified interaction and frontal motion, These 3 stages are 
illustrated in Pigure 3, They ware observed in furnace brazing 1n a vacuum of 
some austenitic bi-phase steeis with solders on Ni-Mr-Or and Ni-Si-P-Cr tase 

(Fig. 4). When using solders that form eutectics with the base metal, the intensi- 
fied dffusion of the base metal is promoted i) by a great difference between the 
melting temperature of the brazed metal.and eutestics, sinee the contact of the 
metal and the liquid phase is prolonged; 2) high solubility of the base metal 
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Figure 4: 

General view of specimens showing the flowing of the solder into the gap after 
i. vacuum brazing (1072 mm Hg) at different temperatures: a) 1180°C; _ b) 1,220°C; 
/ i -e). 1,250°C; a) 1,280°C, Base metal: stainless bi-phase steel; Ni-Cr-Si-P 
-base solder. ; ae |S 
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. Figure 6: 
Dependence of the temperature range of brazing on the 
-, brazing time Area of conditions assuring high quality 
‘a Joints is crosshatched, There are 3 tables, 
and'6 references: j Soviet, 2 English, 2 German and 
1 French, , 
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? pashko, Ne Fes tashko-Avakyan, S. Ve, candidates of Technical - 


AUTHORS : 
erences 
t 
TITLE The getentifico-Technical conference on the Brazing of Metals 
ge 
PERIODICAL: svarochnoye proizvodstvo, 1961, Na. 4 pp. hy - 42 
" TEXT: The scientifico-technicat Conference on the brazing of metals was 


convened in Moscow from tecember 15 - 16, 1960 by the welding department of Ts? 
NTO MASHPRCM. The opening report was delivered vy professor A. A, Alov, Doctor 
of Technical Sciences. The conference then heard the following PePorcss Ss, No 
Lotsmanov ; Candidate of Technical Sciences on ~he present state and pretiems of 
brazing; . F. Lashko and S. ¥. Lashko-~Avakyan, candidates of Technical Setences 
on "The Theory of Selecting Tempera*ure Conditions of Capillary Brazing ; 1 ee J 
Frolov, Candidate of Technical Sciences, on "Considering Temperature Factors and 
Their Correlation when Flanning Solaered Joints and Evaluating the Degree of 
Softening of Aluminum Alloys During Brazing’; Ae te Gubin, N. F. Lashke, S. V- 
2 Lashko-Avakyan, candidates of Technical Sciences and Engineer V. V, Orsova on the 
use and development of self-fiuxing solders for prazing composite stainlese sieel 
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ae ae /006/004/011/012 
A101 / 
articles: I, I, Tl' yevskiy and N. N, Sirchenko engineers on the effect of lig.cd 
solders on the preneness to brittle fatlure of stainless steels;. V, A, Yekatovs, 
engineer, and A, S, Medvedev, Candidate of Technical Sciences, on brazing with 
low-melting Sclders: V, A, Yermolov, engineer, on the technology of brazing with 
high-tempsraturs soiders used for soldering stsels and bronzes; I, K, Sklyarev, 
engineer on brazing titanium and its alloys: A, V, Shavkunov, engineer, on the 
research of new active gas fluxes and on the use of ammonium fluoride as an active 
gaseous medium; I, I, Yanovskiy, V. A, Morozov and Vv. ON, Artsimovich, engineers, 
on the development of new brazing methods for hard-alloy mining instruments; G, 
S, Keylin, engineer, on the development of new brazing methods for medical instn. 
ments; Ya.M, Kanevskiy, Candidate of Technical Scienceg, on new methods of abraz 
Sive fluxless brazing of aluminum and its alloys with low-melting solders, The 

nee decided the organization of a special institute of brazing and of 
yearly meetings, 
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AUTHORS: Lashko-Avakyan, S. V., Lashko, N. Fe. Candicgates of Tachmmisas 
Seisances 
DICLE: Cerrosicr resistance of aluminum a:loy jointe brazed wicn icw melt- 
ing solders 
PERIODICAL: Svarochnoye proizvodstvo, no. 5, 1961, 13 - i 
TEXT: oviems on the gorrosicn vesist b: mm and its 
allcys ee nih low-melting solders, were 42 2 surficiently 
= studied, Wher analyzing corrosion processes it is wae yeaa: to aaueblizn anodic 
and cathodic areasin the soldered joint. For <his purpose some experiments were 
made with AMy(AMts) alloys which were brazed with stannous solders alloyed with 


zine, lead, antimony and cadmium, Electr 
Raps potentiomete> by A, @. Shibadeyeva. 
gated are given in table l. An eleat 


ode in the "solder-AMts alloy" psir. 
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ode potentials were dewermir 
The composition of the sciders invest 


rolyte of O,OIN NaCl soiution was ae A 
The results obtained show that tin alloys with lead, copper, cadmiua and anti- 
mony have more positive potentials than the AMts alloys and a anata the cath- 
™iyn alloys and alloys cof 
ary me 10% and more sine, and cine 2iloys with aluminum snow more 
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electrode potentials than the AMts allcy and are the anodes in the “solder-AMts 
alloy" pair, Analyses of various cases of corrosion failure of alum! 

Joints brazed with low-m=l4ing solders show that the sunstantial ¢ 
ed by processes of crevice corrosien (Ref, 1 - 6). Intensive a 
vice corrosicn in structures takes place as a result of inhib: 


ft 
a 

ted 4 Q 
change of elements in electrolytes surrounding the structure, in ius orsvi 
and gaps, This is due to the presence of peculiar interrupted "bridges develop 
ed during brazing, .(Fig. 2) The peculiarities of -r=vice corrosion in aluminum 
alloys were investigated cn AMts alloys brazed with Sn - Zn solders and tested 


my 


in % NaCl + 0.1% H59 . Preneness to crevice corrosion was observed in AMss, 
alloys brazed with Sotders which are not noticeable soluble in aluminum, 1. Boy 
-< the solder systems: Sn-Pb; Sn-Ca; Sn-Al; Cd-Zn, (at relatively low Zn conta) 


and Sn-Sb, The low mutual solubility of these alloys with the AMts ailoy and 
the low soldering temperature do not promote the formation of a strong and tight 
Joint, Gaps between the base metal and the solder in the joint and the foint- 
adjacent zone are the source of crevice corrosion. In joints brazed with solders 
containing considerable amounts of zine (Sn-Zn; Sn-Zn-Al; Zn-Ai systems) where 
strong and tight Joints between the solder and the brazed metal are produced, 
erevice corrosion was not revealed, This proves that eravier s-rrosion depends 
mainly on the zine content in the low mel ting solders, Corrosion 
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tests were conducted by V. A, Klimova, Great losses of strength as a result of 
corrosion were revealed in specimens soldered with 11 150A (P150A) solder, (con- 
“taining 38.5% Sn, 57.7% C4 and 3.8% Zn), 170A (P170A) (75% Sn, 20% Ca and 1% 
Ag) and 1] 2004 (P200A} (90% Sn, 10% Zn). In specimens brazed with [] 250A (P250 
A) solder (80% Sn, 20% Zn) and protected by varnish coatings, strength losses 
were not cbserved, Specimens brazed with [1 300A (P300A) (60% zn, 40% Cd) solder 
did not change in strength after 4 months tests in tropic atmosphere chambers 
and during 9-months open air tests, Greatest corrosion resistance was shown by 
specimens brazed with zinc base solders, increasing with a higher Zn content, 
which also improved their bond with the brazed Al alloys. A higher Zn content 
raises however the melting temperature of stannous solders and their orystallize- 
tion and hot brittleness range which makes abrasive and ultrasonic brazing most 
difficult, The liquid-solid range can be reduced by adding to une alloys with : 
35 - 39% Zn small cadmium and bismith admixtures (about 0.2% each), to prevent j 
hot brittleness and make them fluid at 250 - 260°C, 5S, V., Lashko-Avakyan, N. F X : 
Lashko’ and B, V, Nikolayev suggested corrosion resistant tin-base alloy 250 : 
(VP250A) of the following composition: 35 - 39% Zn; O.4% Cus 0.2 - 0.3% Cd; 
0.2 - 0.3% Sb. Abrasive brazing with this solder can be made at 210 ~ 260°C, 
ultrasonic brazing at 250 ~ 260°C, High corrosion resistance is offered by joints 
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brazed with Zn-Al base solders and aluminum alloys brazed with some zinc-base 
solders: NCp SAkKTc (PSrSAKTs) (5% Ag, 2% Al, up to 0.15% 81) and MAKTc (PAKTs) 
(20% Al; 0,15% Si) with flux removal after brazing. Crevice corrosion revealed 
in AMts alloy specimens brazed with PAKTs solder was due to frontal galvanic cor- 
rosion of the soldered joint. There are 6 tables, 2 figures and 8 referances: 

5 Soviet and 3 non-Soviet, 


Table 1; 


Composition of tin base solders in @ 


No. of solder 
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Table 1 continued; 


rn ne ee 2 2 Ps > Oy 
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AUTHORS: Lashko, N.F., Lashko-Avakyan, S,V,, Candidates of Technical Sciences 

fe pasasiriad kl 

TITLE: On the problem of "hot" and crystallization cracks in welding and 
‘casting 


PERIODICAL: Svarochnoye proizvodstvo, no.6, 1961, 41 - 42 


TEXT: The authors discuss an article published by A.A, Bochvar, N.N. Ry- 
kalin, N.N. Prokhorov, I.1I. secret and B.A, Movchan in the 1960 October copies 
of " syvaroohmoye proizvodstvo" "Liteynoye proizvodstvo", on "hot" cracks , 
which are identified with Seren le eracks forming during casting and weld- 
ing of alloys, The authors of the present article state that the formation of 
hot cracks in casting end welding nas not been sufficiently treated so that the 
purpose of the article was not fulfilled, A number of debatable points are dis- 
cussed and the following concepts on the subject are presented: 1, Crystalliza- 
tion cracks in casting and welding are one of the varieties of "hot" cracks; they 
arise, as a rule, in the non-equilibrium ¢rystallization range of alloys and may 
develop in solid state during cooling, Crystallization cracks include: a) those 
forming in the solidified portion of the alloy where the liquid phase is drawn-in 
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from the non-solid portion under the effect of capillary and hydrostatic forces, 
and b) cracks, forming after non-equilibrium solidifying of the alloy as a result 
of its partial fusion during heat redistribution of alloying elements by cooling. 
2) Crystallization cracks may arise as a result of low macroductility of the alloy 
in both the liquid-solid and the solid-liquid ranges (in the “effective” orystal- 
lization range). 3) Solid crystals show considerable ductility in the crystal- 
lization range. ‘The low macro-ductility of a liquid-solid material during its 6x- 
pansion in the solid-liquid range is connected with the local nature of deforma- 
tion of its solid portion. The authors reject the theory that alloys in the cry- 
stallization range posess least macro-ductility, as 4 characteristic constant of 
each alloy. 4) ‘The low ductility range (brittleness) includes not only the “ef- 
fective’ crystallization range. "High ductility" of alloys observed cn the bor- 
ders of the solid liquid and the liquid-solid state, is actually related to the 
stabilization of the alloy state after solidifying and redistribution of its 
solid portion, When determining true macro-ductility of alloys in the crystailiza- 
tion range phenomena connected with the shifting of the liquid phase shouid be 
prevented, in particular,- after failure of specimens. 5) The brittleness range 

of some alloys during solidification may be below the real solidus +emperature. 
Cracks forming in this range are considered as "hot" sub-solidus cracks. 6) Cry- 
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stallization cracks may also arise during heating of the alloy as a result of 
its partial fusion, The limitation of conditions promoting hot crack formation 
merely by cooling the liquid alloy, excludes crystallization cracking in weld- 
adjacent areas during milti-layer and resistance welding, 7) The .possibility 

; of crystallization crack formation in the weld-adjacent zone during welding, 

x the mixing of seam and base métal and the specific thermal effect of the base 
metal, create a substantial difference in the conditions of crystallization 
eracking during casting and welding, 8) The determination of an "effective" 
crystallization range from a phase diagram should be avoided, since the tempera- 
ture range of the solid-liquid state of natural alloys may vary due to impuri- 
ties or non-equilibrium crystallization. 9) The authors approve the statement 
that the evaluation of proneness to crystallization cracking may be erroneous 
if determined from the temperature range of brittleness, ductility in this range, 
or the rate of increasing elastic-plastic deformation at dropping temperatures, 
10) The length and width of cracks arising during casting and welding is the 
simplest measure of the resistance to the formation and development of crystal- 
lization cracks, Effective methods should be used to distinguish the proneness 
of an alloy to crystallization cracks and its proneness to the development of 
cracks in solid state, The proposed quantitative determination of cerystalliza- 
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tion crack-resistance from the difference between least relative elongation in 
the “effective crystallization range and the magnitude of free temperature de- 
formation at the temperature of this minimum, is considered to be hardly applic-~ 
able in practice and absolutely unsuitable for determining sensitivity of alleys 
to crystallization cracks in the weld-adjacent zone, 
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/9. 170 Te 
AUTHORS : gabletucslieT Popova, NoMo, Orekhovs GoNo, and 
nogradovas Yeoh. 
TITLE: Carbo-boride phases in alloy steels 
SOURCE: Akademiya nauk SSSR. Institut metallurgii- Issledova- 
niya po zharoprochnym splavam, Ve T, 19615 412 - 121 
TEXT; The authors endeavored to find whether carboborides based on 


carbide phases of the type Me 5306 can exist in steelse 


TWO varieties 


of carbide of the above type have been found in steels: Fen Wol¢ 


and Crozl6° 
ing one of the Me nz0g 


2VA) was used as the Fe54,Wol¢ containing material» 


compound forms independently, 
Steel 3268 
carbide based on Cro30¢° 
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(BI268) was used as aft 


types of carbide> 


Therefore, two steels were investigated, each contain- 


The steel %0X 2H2BA (30Kn2N 
in which this 


or together with the carbice MezCo 
epresentative steel containing & 
The steels were melted in 4 high frequency x 
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furnace of 150 


guch a manner that each ingot should have & 
which were oil-quenched from 1100 


The ingota were forged into rods, 
then tempered at 600° 


estimation of B, 
shed with water py 
and decomposed with a 


arops of Hy%° 


. were determined calorimetricallys 


0217/0303 
cast into ingots weighing 17 kg in 


For the separation of the anode 
of steel ZOKH2N2VA, electrolytic 


decantation, transferred into a conical flask 
(1: 2) with addition of a few 


After dissolving the deposit, 
lea until the H50 was completely decomposed. 
and larger 
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definite poron content. 


It was wa~ 


the solution was poi 
Small quantities of B 
quantities (>-0-1 ) 


volumetrically: In order to separate the anode deposit from the Cr~ 


Ni steel EI268, 
Card 2/4 


anodic dissolution was used 


in a solution contain- y 
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re changed little on alloying it with B up to 0.23 % The stress to 
fracture at 550°C of steel EI268 containing 0.018 - 0.25 % Bis same. 
what higher than that of boron~free steel, There are 6 figures, 7 
tables and 3 non-Soviet-bloc references. The references to the Eng- 
lish-language publications read as follows: M.E. Nicholson, J. Me~ 
tals, 9, noe 1 (section 2), 1957; R. Kiessling, Acta Chen. Scand. , 
3, 1949. 
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: Lashko, N.F. 


A Ternary Phase With an a-Manganese Type Structure in 

-. Alloys of the Fe-Ni-Cr-Ti System 1 
~ PERIODICAL: Fizika metallov + netaliovadeniye, 1961, Vol.1l, No.l, | 

. pp 150-152 : 

TEXT: A ternary phase called the % -phase with an ‘a-manganese 
“structure has been observed in several chromium-molybdenum steels 
‘(Refs.1 to 4). This type of phase was not observed in the Co-Cr-Mo 

and ‘Ni-Cr-Mo systems (Ref.2) but has been noted in the Co-Cr-Ti 

system (Ref.7) and in steels containing 12%, Cr, 4% Mo and 3% Ti 
~ (Ref.8). The possibility of the existence of a similar phase has 
- been investigated in the present work in the systems Ni-Cr-Ti and 
Pe-Cr-Ti. -Ni-Fe-15% Cr-6% Ti alloys containing 0, 20, 40 and 
60% Fe were investigated and a phase with the a-Mn structure was 
. found only in the alloy containing 60% Fe after quenching from 
--1200°C and ageing at 800°C, In the initial stages of agoing, it 
coexisted with metastable o-phase, the quantity of which ‘decreased 
i with increasing ageing time. After 100 hours, there was ot 
Card 1/2. . tae Hav ne 
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oA Ternary Phase With an a=Manganese Type Structure in Alloys of the 
“FesNi-Cr-Tj System 


ageing, the 
anged and wag 8.91, 
50 and 100 hours r 


° and 
espectively, The same phase 
was also detected in a steel containing 0.07% C, 17% Cr, 8,59 
“and 2% Ty with a parameter of 8 88 & 
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AUTHORS : Lashko, N.F., Orekhov, G.N. and Popova, N.M. 


TITLE: Metastable processes in the ageing of heat-resisting 
pearlitic steel 


PERIODICAL: Fizika metallov i metallovedeniye, v. 12, no. 3, 
1961, 417 - 423 


TEXT: Heat-treatment of pearlitic steel is generally used 
to produce an initial structural condition giving minimum 
diffusion~process rates. The number of structural changes 
possible in the transition of complex, pearlitic, medium-carbon 
alloy steels from the metastable to the stable state is greater 
than in low-carbon steels. Control of the process in which 
diffusion is slowed down to the greatest extent would enable the 
heat-resistance of the steels to be controlled, which is 
particularly important for medium-carbon steels with their rapid 
diffusion processes. Many oil-quenched pearlitic steels develop 
residual austenite, whose chemical composition and quantity 
depend on quenching temperature and cooling rate. By changing 
the paths by which the residual austenite is formed the paths 
Card 1/3 
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of the carbide transformations in the steels can be changed. 


The authors have studied. this for XLHZBGA (Kh2N2VFA) steel 
(actual composition, sf: 0-52 Mn; 0.31-0.37 Si; 1.92-1.96 Cr; 
1.60-1.69 Ni; 1.22-1.27 W; 0227-0-30 Vv, 0.023 S and 0.008 P) nh 


with carbon contents of 0.09 — 0.44%. Forged bars were pre- 
normalized at 980 °c; those of one charge were also pre-quenched 
from 1 100 SC, After hardening, the bars were subjected to 
further heat-treatment and short- and long-time strength testing- 
Phases of the treated specimens were analysed by study of anodic 
residues, using X-ray structural and chemical analyses- The 
results show that it is possible to control the decomposition of 
metastable solid solution in type Kh2N2VFA steels by changing 
quenching conditions and carbon contents. The residual austenite 
decomposes on ageing at 500 - 650 Re; forming the special 
carbides MewC., vce and Meg, Woe: When these steels contain 


0.09 - 0.27% carhon, tempering after quenching from 920 and 
1 100 °C produces simple carbides (Me,C, Meals s vc); with 
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0.440 Cc, ageing at 600 - 650 % 


fives the c mplex carbide of 
the Me 


21% 2%, type after quenching from 920 Cc. Preliminary 
quenching from 1 100 °% leads to higher thermal Stability 
because of the higher degree of dispersion of the carbides 


SS of thermal Stability of the steels, 
There are 3 figures, 3 tables 


and 1 non-Soviet-bloc, 


SUBMITTED; October 5, 1960 (init 


ially) 
March 11, 1961 


after revision) 
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AUTHOR: _Lashko, N.F. 
of an intermediate phase formation 


TITLE: On the problem 
ation of austenite 


during martensitic transform 


PERIODICAL: Fizika metallov 4 metallovedeniye, v.12; no:5, 196i. 


a ae laa et eg 
TEXT : It is suggested that the formation of an intermediate 
e~phase is necessary for all martensitic transformations in steel 
and ferro-alloys put that, in some cases, the existence of this 
phase cannot be detected because it occurs in a very narrow 
temperature range only. A critical evaluation of the available 
literature data concerning the e~phase is followed by an account 
of the author's experiments in which the e~phase was jsolated by 
anodic separation in an electrolyte containing 300 ¢ KCl, 
50g ammonium citrate and HCl in_the concentration of 50 ml/litre. 
The current density was 1 amp/cm. Data are reported of Xeray vA 
structural analysis of the deposit in copp?r Ka radiation. 
The specimen was quenched from 1050°c, After heating of quenched 
steel at 760°C for 90 minutes, the presence was detected of the 
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nuclei of the carbide phase Meo3C6. 
the austenitic Phase y was even more 
converted into martensite, whose segreg 


in aged steel, The anodic deposit obtained from aged stsel showed 
the presence of Meo3C6 only, Obviously, in the steel investigated 
a martensite differs little in its electrode potential from 


austenite, whereasthe electrode potential of the e=phase differs Jt 
sharply from that of austenite, It is concluded that €& non- 

diffusional transformation of the close-packed face-zentred cubic 
structure passes in the process of quenching into a similar 
structure but of the hexagonal type. Further decomposition of 
this structure is accompanied by the formation of the tetragonal 
structure of martensite, It is suggested that further 
investigations should be carried out on the e~phase structure. 
There are 1 table and ll references: 2 Seviet-bloz« and 9 non=Soviet~ 
bloc, The four most references to English language publications 
read as follows: Ref.3: Parr I.G,. J. Inst, Metais, v.81, 1952.214; 
Ref.6: Cina B. J. Iron and Steel Inst., v.177, 1954, 406: 

Ref.8: Otte H.M, Acta met., ¥.5, 1957. 614: 
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Ref.10: Cina B. Acta Met., v.6, 1958, 748, 


SUBMITTED; April 11, 1961 
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$/125 2 })00 /006/005 /010 
— 4.2400 . pO40/D112 

AUTHORS: | lashko, Fe Fe , Lashko-Avakyan, Se Ve (Moscow) 

TITLE: Crystallization eracks in welding 

PERIODICAL: Avtomaticheskaya evarkalyino. 6 1961, 37-46 


TEXT: Available data on cracking in fusion welding are examined and some 
theories disproved, in particular the theory by Be Ao Movchan (Ref.5 and 15: 
NAytom, svarka", now 6, 1959; "Izvestiya AN SSSR. Metallurgiya i toplivo", 
no. 5, 19593 and DAN SSSR, vol 120, no. 3, 1958). Movchan's theory concerned 
crack formation in single-phase austenite steel welds. Its essence: cracks 
form on crystallites boundaries in solid state, spread to the erystallization 
front and are filled with liquid metal from the welding pool. The authors 
consider this case possible but just as a particular and even rare case, and 
prove that boundaries between joining erystallites forming during crystalli- 
gation may or may not pass along the segregation spaces between growing 
dendrites (Fig. 2) and can sometimes be revealed only owing to different 
susceptibility to etching in adjecent grains. An example is aluminun with 
1.5 and 2.5% Cu studied by the authors, where the crystallite boundaries had 
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the form of thin, clear ably due to a hi 
Cu and’ impurities in the more Cu (3.5 an 
ture beoan 


n of stanni«- 
micrographs 
Pointed out 


with Segregation areas, 
pounds are Segregating o 
must contain as little ¢ 
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that reduce the crack resistance a 
with elements reducing Segregation, i 


» 1c. titaniun, columbium, manganese. 
borides, dissolves in only very 
with low boron content the cracking 
he boron con 
im bility point by using 2 boron-free filler allo 
iiolybdenun and tungsten a 


aot as Boron has a very: conplex effect, i.e. forms 
. low quantities. In austenitic steel 
be suppressed oither by reducing t 


. Melting eutectics, 


_ the (Cr,No) By and (Cr, ti) 5B, boride co 
consider tunst 


slightly lowers the iron nelting 


:. spaces, Uo crystallite boundaries vere obs 
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erved in welds in austenite steel 
produced by the most Suitable electrodes - XY 1642546 (Kh16i 


(VZn-98) high W-content, 


ons and they are only visible 
after heating subsequent to welding (due to diftfus 
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~ AUTHORS: ' Blok, N. I., Lashko, N. F., and Khromova, 0. A. 
cat ; | Nena aR SCRE ies ey 
- LITLE: Phase analysis of nickel beryllium alloys 


PERIODICAL:  Zavodskaya laboratoriya, v. 27, no. 3, 1961, 251-252 


= TEXT: Ni-Be-alloys with 2% of Be are aging systems. Aging is conducted 

-. under essential changes distorting the original crystal lattice and deter- 
mining the mechanical properties of the alloy. It is the purpose of the 
present paper to clarify this relationship as far as possible. Investiga- 
tions were made on three alloys of the: following compositions: 1) 1.93% Be, 

_ residue Ni; 2) 2.203 Be, 5.0% Mo, residue Ni; 3) 2.66% Be, 1.16% ¥, residue 

Be vee. 3 Ni. Phe alloys were heated to 1080°C, and hardened in water. The individual 

. specimens were eged at certain temperatures between 300 and 600°C for 6 hr. 

fm-=~~<(‘té‘éaé@e «phases of the pretreated alloys were separated by electrolysis (electro~ V 

~~ lyte: 10 g of triammonium citrate dissolved in 1200 ml of 12% NH , OH; cur- 


' rent density 0.06 afon; room temperature). The resulting anodic precipi- 
tates were subjected to chemical and X-ray structural analyses. One Wide 
phase and one solid solution poor in Be each were obtained from alloys (1) 
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~and (3) (fron (1) at’an aging temperature of 500°C, from (3) at 500°C ana 


1.08 at 300°¢ to 2.839 at 600°C; in (3), increase of 3.36% at 300°C to 
3*4779 at 800°C; in (2), decrease fron 5.10/5 at 300°C to 4.13;3 at 800°C), 
‘The NiBe compound has a regular cubic crystal lettice of the CsCl type. ‘The 
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B1i18 


Over). Only one NiBe phase was isolated fron alloy (2). The content of 
WiBe in the alloy changes with the aging temperature (in (1), increase of 


Stoichiométric ratio is not strictly maintagned, NiBe particles which are 
coarse after hardening become very fine in aging at 300°C 
again at higher acing temperatures. The strongly blurred lines of Xm~ray 
patterns of apecinens treated at 300-500°¢ ; 
of the crystal lattice of two solid solutions. On-the basis of these 
findinss, the authors consider the interaction of the following indevendent 
Processes to ‘be decisive for the mhechanical characteristics of the alloys 
studied: block formation within the solid solut 
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© 2) AUPHORS : ; Blok, N. I., Kishkin, 5. Te, Kozlova,. M. N., and Lashko, N. F, 
ae * . o . . . = - - pe ee 


Poe DITLEs -.. Phage analysia. of surface layers of heat-resistant nickel 


alloys 


PERIODICAL: Zavodskaya laboratoriya, v. 27, no. 10, 1961, 1185-1189 


among the individual phases, “their. Hature. and Content. in.each layer, 
8 -'10 anéde deposits taken by layers and the. corresponding portions of 


electrolyte were analyzed chemically. “From another sample anode deposits : = 


are separated in layers for X-ray structiral analyasia; ' By micrometer and 
Calculation by weight of thé metal dissolved, the layér depth wag. - 
determined ag being ~0.005° to 0.05-0.06 mn. Uniform dissolution on the 
entire sample surface ig necedsary. A orystallizer holding ~350 ml i 
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: e poor in: alloying elements) is not dissolved at EI617, ana only selectively 


at EI437. When operating with 18, the boundary between layers II and III 
may be determined owing to the appearance of the k'-phase in the anode 
deposit. Layer II of EI617 is dissolved in 81 under continuous control of 
the solubility in 18. For this purpose, the analytically weighed sample is 
immersed in 18 and, unless it dissolves here, it is dissolved for~10 min 
in 81, the deposit is removed, dried, weighed, and the cycle is repeated 
up to dissolution ang separation of the d'-phase in 18. Layer III rhe Le 
consisting of solid solution (poor in alloying elements) and A! -phase on et 
the basis of Ni,(41,7i), as well as layer IV of initial alloying composi- 


tion, are dissolved in 18, The anode deposit separated in 18 and 81 ee 
(layer II, EI617) is filtered off and washed out with 0.2% electrolyte eo 


solution up to negative ni?t reaction. Electrolyte and rinsing water are aie 
united, evaporated, filled up to 200-250 ml3 50 ml of it is mixed with 10 se 
ml 4,80, (1.84) and heated, H,0, is added to the dark-brown liquid : 


obtained. It is heated up to destruction of H,0,, filled up to 100 nl, 


and the elements are determined. Anode deposit I is molten with KHSO 


» the 
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Phase analysis of surface layers of.,, B110/B1 


melt is dissolved in 5% H80,) and filled up to 200-250 ml. According to 


X-ray structural and chemical analyses, layer I (up to 0.005 mm depth) is 
strongly enriched with Cr, Al, and Ti, I¢ consists of Me,0, (Cr,0,, A1,0,, 


Ni0*T40,) with trigonal crystal structure, the parameters of which are 
similar to those of Cr,0,. In layer II (in~0.027 om depth of EI 437 and 


in~0.40 mm depth of EI617), as in layer I, dt- and Carbide phases are | 
destroyed through Cr-, Al-, Ti and co diffusion to the periphery, and the 
oxides are formed, Layer III is~0.10 mm depth in E1437 and~0.15 mm in 
EI617. In EI437, the Me ,0, are enriched with Cr in peripheral layers, ana 
with Al in deeper ones, In EI617, 41,0, already exists at small depth, 
: which suggests a missing equilibrium state. Gas turbine blades of FH4374 
. (E14 37a) operating at ¢700°C, where uniform dissolution was difficult, were 
tested in this way. Layer I was missing (mechanical wear), Impoverishment 
in chronium was found down to 0.075 mm, The Ti content of the surface 
layer was constant. The Al enrichment at a certain depth cannot be y 
explained, Destruction Processes on the surface starting at the grain 
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boundaries are explained by deep oxygen diffusion slong the grain 
boundaries, N. M. Rudneva, N. A. Shumilina, K. vy, Smirnova, and A. N, 
Sokolov assisted in the experiments. There are 3 figures, 2 tables, and 
4 references: 3 Soviet and 1 non-Soviet. 
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(Titanium alloys) (Phase rule and equilibrium) 
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YAGLOV, R.V.; VOLODIVA, T.A,; KORABLEVA, G.N.; ANTIPOVA, Ye.I, 


Thermomechanical treatment of chromium-nickel-manganese 

austenitic steel, Izv. AN SSSR, Otd. tekh. nauk. Met. i topl, 

No.2:15-21 MreAp '62, (MIRA 15:4) 
(Chromium-nickel steel-~Hardening) 
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18, 1225S 
AUTHORS: Molchanova, Ye.K., Engineer and Lashko, N.F., 
Candidate of Technical Sciences 


TITLE: Braking of eutectoidal composition in chromium 
containing titanium-aluminium alloys 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka motallov, 
- not, 1962, 54-56 


TEXT: The influence of isomorphous B-stabilizers 
(molybdenum, vanadium, niobium and tantalum) on the stabilization 
of the titanium §-phase during ageing was investigated. 
Molybdenum, vanadium, niobium and tantalum were added to the base 
alloy (Ti-5A1-2Cr) in quantities of 1 to 4%. The chemical 
compositions of the alloys, in %, as well as the phase composition 
after ageing at 500°C for 100 hours, are given in Table 1. Ingots 
weighing 5 kg were produced in an are furnace with consumableér 
electrodes by double re-smelting and were then forged into 

12 mm diameter and 10 x 10 mm rods. Prior to forging the ingots 
were heated to 1000°C. All the alloys deformed satisfactorily 
in the hot state and proved thermally stable at 400°C, At 400 
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(Phase rule and equilibrium) 
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(Alumimun alloys—Corrosion) 
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____LASHKO, N.F.; SOROKINA, K.P. 


Hardening phases in aging chromium-niékel steels alloyed 

with titanium and alumimm. Fiz. met. i metalloved. 14 no,1:121-124 
Jl '62. (MIRA 15:7) 
(Chromium-nickel steel—Hardening) 
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= 


TITLE: Sonference on the phase analysis of metals and alloys 
PERIODICAL: Zavodskaya laboratoriya, Vv. 28, no. 7, 1962, 893 


PeXT: A conference on methods of phase analysis and the application of 
this to metullography was held in Noscow from November 28 to December 1; 
1961 attended by 350 representatives of institutes and industrial 
laboratories in various fields. 36 reports were presented. In one on 
the importance of phase analysis in metallography, I..I. Kornilov 
described the historical development of this method. I. Ye. Lev, A. Fe 
Platonova, N. G. Roslyakova, 0. S. Spiridonova, and M. N. Obraztsova 
reported on carbide analysis of high-carbon iron alloys, transition and 
heat-resistant steels. Among other reports were the following: L. V. 
Zaslavskaya, N. Ya- Karasik, N. Ye» Shlepyanova, and k. I. Belikova on 
the analysis of intermetallic phases in steels. N. L. Belyakov and V. Ss. 
Mal'tseva on the analysis of austenite-ferrite steels. O. A. Khromova, 
K. P. Sorokina, M. N. Kozlova, and M. M. Shapiro on the phase analysis of 
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nickel alloys. A. I. Glazova and N. F. Lashko on the phase analysis of 
titanium alloys. 0. A. Khromova on the methods of phase separation in 
aluminua alloys. I. Ye. Lev and V. S. Mal'tseva on general problems of 
the electrochemical theory of phase separation in steels. K. P. Sorokina 
on experimental data on the study of Niz(Al,Ti) and carbide phases. 
Reports on analytic methods without phase separation included those by 

L. 3. Palatnik on the electronogzraphic investigation of thin layers, by 
S. Z. Boxshteyn on radiographic methods; by V. Ye. Rudnichenko on iocal 
X-ray structural analyses; by L. L. Kunin on thermal extraction. It was 
resolved to organize and coordinate further studies on the phase analysis 
of various alloys. 
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Solder activation for stainless steels. Svar. proizv. no.2:17-19 
F 163. (MIRA 16:2) 
(Steel, Stainless—Welding) (Solder and soldering) 
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~ 20, §/125/68/000/003/003/012 
The: ability of f ductile interlayers to arrest: brittle-crack propagation in steels 
“has Geen. investigated, - ‘The ductile’ interlayers were produced by face-to-face 
‘copper brazing of two steel plates and rolling the composite plate to a thick- | 
“ness of 26mm for flat specimens, or by copper brazing a round steel bar into 
a hollow. steel cylinder for round specimens. For round specimens 30XICA 
‘Steel: [Cromansil} was used; for flat specimens, a high-strength alloy steel 
{unidentified}. ‘Specimens were austenitized at 870°C, oil-quenched, and tem- 
pered at 200~ -600°C for 2 hrs. ‘Tests at room temperature revealed that in 
both flat and round: specimens the copper interlayers lowered the t ensile- 
strerigsh somewhat—for instance, from 136 to 115-129 kg/mm? for 3OXICA 
steel tempered at 450°C and from 152.8 to 137.2-149.1kg/mm?2 for the-other 
Steel tempered at 450°C, Elongation was not affected, but the reduction of 
area‘of Eade specimens tempered as above increased from 32 to 49%, . The 
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otch toughness of the unidentified steel tempered at 200°C was found to de- 
‘Pend upon the distance between the crack arrester and the notch bottom, It 
‘varied from 25 ke-m/em2 with the notch bottom just touching the crack ar- 
rester to 7.5kg-m/cm? with the notch bottom 3 mm from the crack arrester: 
‘the notch toughness of specimens without crack arrester was 4kg-m/cm2., The 
crack arrester perpendicular to.the notch bottom did not improve the notch 
oughness,. In-static bending, the notched specimens with the crack arrester 
2 certain distance (up to 2mm) from the notch bottorn resisted brittle 
cture better. At 500°C under stresses of 65 and 70 kg/mm? the specimens 
‘ith crack arrester tempered at 200°C had a rupture life of 8700 and 135 sec, 
respectively, whereas solid specimens under stresses of 69,5 ani 58 kg/mm2 
had a rupture life of 25 and 293 sec, The endurance strength of the specimens 


‘With crack arresters was considerab 


ly lower than that of solid specimens. 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2 


creep 
Tia.2 


the pe 


ba se ‘néiel erent, grain boundaries: ae sit ak ad. Analysis ¢ 
: ae a 5 bid mee 


- experime nts showed t 
g according to a eae 
utectic ree action)’. 
when the sclubili 
‘ termi ture is low, Bei 


aoe pan 


atere. 


ieeaeeee or Ag- 
; Ni 


yo aNi* 


- a : 2 
oys.for nt t form continuous 
wy Ja Bad Be 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2 


£/225/eafoc cot, foos ot3 


e continuous b 
r 
a - oe ie ty ee in’ brazed joints can be 
t 2 a xy = or 
: ae oe ng the duration o7, contact bety ane 
eerie dt tence. 1s of Suitable in-betwes anos bere 
C 4s veture, ai r ra mee - 
‘OY using the ie a precise dosing. of the ee i 
. . a a a22inge 
nee Ne a in tre form of thin ieee or wir meee 
Sea Wid thase into me base a 

re 2 Component wi | 
ce nis component» iad 
a "y a eran penat . iyi Hos 

LLY alter. ¢ @ base: * Phase ses 

o 

sation # SS Be Serr With the atl n 

fo) olid- “soltion layer, which ae on 
CQ Will retard th 
€ 


me) 
int 


Q 
4 tee 


ary 


CIA-RDP86-00513R000928720001-2" 


APPROVED FOR RELEASE: 06/20/2000 


"APPROVE : 
D FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2 


L 18378-63, . EWP(k) /EWP(q)/EWT(m)/BDS “AFPTC/ASD Pf-l  JD/EM 
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AUTHOR: _Lashko, Ne F. (Moscow); Lashko, S- v. (Moscow) ly] 
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e 


TITLE: Interaction between brazing alloy and base motal. . 2s Dissolution of 
the base metal during brazing \ - | 


SOURCE: Avtometicheskay& avarka, no. 4, 1963, 30-35 


TOPIC TAGS: brazing, base metal erosion, precautionary measures, base motal 
dissolution, types of reaction, dissolution rates 


ABSTRACT: In én attempt to find ways of reducing the dissolution of the base 
metal by the molten prazing! Blloy during brazing, an investigation was made of 
the physicoche curring under conditions approximating those of 
capillary brazi ng. In the first case, in which the volume of the 
ared with that of the base metal, the rate of dis-' _~ 
sol : base metal in fillet ! 
regions i determined by the in- 
orease in weight pe jmen per unit of time 
after. immersion in 4 ba pasio patterns of 
.  @issolution-rate temper (in case | 
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: of formation of solid solutions or eutectics); 2) overall increase, but with 

/ temporary decrease within a limited range of median temperatures (when there is an 

. | excess of brazing alloy and the base metal and the brazing alloy form inter- 

_ {metallic compounds); and 3) initial steady increase, with subsequent steady .do- 

“| erease (when there is a limited quantity of brazing alloy). Nickel brazed with —— 
|) copper or with nickel-beryllium or nickel-boron eutectic alloys; copper brazed 
with copper-phosphorus eutectic alloy;,and alwoinum brazed with zinc behave 

‘ according to, pattern ‘f Pattern 2 is observed in dip. brazing of coppertwith tin 
or cadmium fly r nickel, en cadmium; and-pattern 3,in brazing VI-I commercial- 

/cgrade titanium with Psr72 [silver-base] alloy, or EI-437 [Nimonic 80A] alloy with : 
. alloys of the Ni-Cr-MnjAystem. The rate of dissolution of ths base metal by the 

| brazing alloy cen. HA reduced by 1) limiting the time of contact between the 

: liquid brazing alloy and the base metal; 2) keeping the brazing temperature as 

' low as possible; 3) limiting the alloying of the base metal by the brazing-alloy 

; components; 4) refraining from the use of a Bingle, low melting metal as the 

brazing alloy, and using, instead, its alloys (for example, eutectic) with the 

' base metal (such alloys flow better into the capillaries and dissolve the metal 

| surfaces to.be joined to a lesser extent); 5) brazing only those metals which 

1 form a wide range of solid solutions with the brazing alloy; and 6) ceareful-y 
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TITLE: Formation of metastable Phases and its effect on the properties of alpha 


_ and beta titanium alloys 


4 SOURCE: AN SSSR. Institut metaliurgii. Titan t yego splavy*, no. 10, 1963, 1 a2 
. Issledovaniya titanovy*kh splavov, 293-299 : icin - 

E. TOPIC TAGS: titanium alloy, alpha beta titanium alloy, titantum alloy property, 
< VT-14 titanium alloy, VT-14-1- titanium alloy, phase transformation, metastable 
i. phase formation, metastable phase, alloy phase composition 


|. ABSTRACT: The authors point out that the Ti alloys VT=14 and vT-14-1 are charac~- 

; terized by large amounts of stable and metastable B phases, and that rapid quench- 

“Ing of VT-14 leads to the: formation of the martensitic a’ phase while VT-14-1 (con : 

_ taining more Mo and V) forms a! or a! and B phases depending on the cooling rate. — se 
- The present paper Is devoted to an X=ray analysis of the phase transformations In 
;, these two Ti elloys, and to a study of their effect on the mechanical Properties 
‘of the alloy. The effect of quenching from various temperatures on the mechanical 
: Properties of VT=14 Is shown In Fig. |! of the Enclosure, Indicating that the 
on hee with Increasing quenching temperature while the yleld point 

‘ar ' : fet ; i. 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2 
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passes through a minimum. While investigating the reason for this decrease in 
; yteld point, the authors found that the lattice parameter of the B-phase increases . 
with quenching temperature In monolithic samples, but Is constant In the B-phase - 
- fsolated from VT-14 alloys. They therefore conclude that the decrease In yleld 
point of quenched Ti alloys is due to an increase in the amount and stability of | 
‘the B=-phase, which.is destroyed during plastic deformation. The authors go on to 
| investigate the effect of destruction of the metastable B- and ait-phases on the i 
| phase composition and properties of an a@ +B Ti alloy, demonstrating that the pro= . 
i portions of the a~, a'-~, a''=, B= and ¢=phases in the final alloy depend on the 
heating temperature and cooling rate. As the heating temperature and. cooling rate | 
are increased, the structural metastability of the alloy Increases, resulting In | 
turn-In a lower yield point and the formation of a metastable B phase which decom- ; 
“poses to the a! phase and even the a(a') + B phase during subsequent aging. At ' 
almost all temperatures, isothermal aging results In a lowered yield point and {n= : 
: * | creased plasticity. Finally, the authors discuss the reversibility of this trans-: 
ma. | formation (B —> of!) and the metastable transformations taking place In TI alloys 
; during plastic deformation (cold roiling); the latter process seems to Induce 
_-? teansformation of B into @' and then af! after quenching from 750C, but the reverse . 
‘] (at least for a deformation of no more than 5%) after quenching from 850C; 20% de- 
: formation after quenching from 850C again results In B ~> Cc! transformation. The | 


on 27h, preetis peterson on the mechanical Properties of these metastable 
t ard Part 
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“E0 
. 450 700 Cob 800. 1000 


Changes In the mechanical properties of alloy VT-I4 after quenching In water From 

“, _ various temperatures. ie 

. Ordinate = kg/mm@ on the left and kg + m/mm* on the right; abscissa = quenching 
temperature In °C. - 
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_ AUTHORS : Kozlova, M. N., Lashko, N. F., and Sorokina, K+ P. 


PITLE: Phase analysis of nonferrous alloys 
Peed “PERIODICAL: Zavodskaya laboratoriya, v. 29, no. 3, 1963, 261-271 
ee: 


TEXT: Western and Soviet literature on the phase analysis of nonferrous 
alloys for the period 1931-1961 are reviewed. The phase analysis of 
nickel, cobalt, chromium, copper, titanium, niobium, zinc, aluminum, and -} 


magnesium alloys, and methods of chemical phase separation in anode slime : 


are described. There are 100 references. 
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. AUTHORS : 


composition and the general chemica 
heat-resistant chrome nickel alloys. 


weakening of diffusion processes wi 
chemical analysis of the anode § 
electrolyte. 


surface layer was enriched wit 


Blok, N. I., Kozlova, M. N., and 


(TITLE: 
‘PERIODICAL: Zavodskaya laboratoriya, Vv. 
TEXT: The method of phase analysis 


py layers 
1 composition of the surface layer of 
It consists in 
jon-@iffers by reason of the 
th increasing depth as yell as in the 
lime and the corresponding amount of 
An alloy of the type 3W4376 (£14373) (Ti-Al-Cr) and a 


dissolution of thin layers whose composit 


-: composite alloy of higher aluminun content were studied. 
| with ferrochrome or with metallic chromium were 
The composition of the surface layer growing on 


considerably on the composition of the-electrolyte. 
h bound nitrogen in the form of nitrides and 


in solid solution due to the effect of atmospheric nitrogen, 
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Phase analysis of chromium-plated nickel alloys 


29, no. 3, 1963, 272-276 


was used to study the phase 


the successive anodic 


Electrolytes 
used at 1100°C for 10 hrs. 
the specimen depended 

In both cases the 


the chromium 
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acting as catalyst. An analysis of the thin layers showed: In the 
chromium-plating of E1437B with ferrochrome, Fe, 0, and Cr,0, are formed 


in the thin top layer and nitrides, mainly titanium nitride, in those 
following. The nitride shows 4 high content of chromium in the layers 
near the surface. Using metallic chromiun, Cr,N and CrN are formed in the 


top layers and titanium nitrides mixed with chromium in those below. The 
‘chromium content decreases with increasing depth; only pure titanium 
nitrides occur in the lower layers. The content of nitrides decreases at 
a depth of > 150u, and the initial composition and structure of the alloy 
appear at ~ 280p. In the chromium-plating of the composite alloy, 
aluminum nitride is formed besides chromium and titanium nitrides. The 
original composition of the alloy is only found at a considerable depth. 
There are 1 figure and 3 tables. 
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Using anodic phase isolation for determining the solubility of 
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oo “isu: Goiaiorssecan primenentyu titana i yego 
5th, Moscow, 1963. Metaliovedeniye titana (Metallography of titanium); earn 


soveshchanly “Moscow. Jzd-vo Nauka, 1964, 74-19 


oy strctare alloy polymorphism, metastable spolymorphtem, eutectoid, 
rauopiten alloy. Soa pece 


BSTRACT: Alloys, on ee eee Pe from: ccuperaiaves in the (-phase region, may 


al types of metastable polymorphic transformations. The conditions of the 
tr si ormations mays eoreraee to previous articles, be predicted by the formula 
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--8, or 4; a; is.a constant of the ith transformation; x is the at. % of the 
nent, and y.is the number of internal electrons of said element less four. 
} experimental data seem to defy or at least exceed the limits of this formula, 
“th wished to find a more inclusive means of determining the existence of the 
elastable transformations. it seems, for-earlier exporiments, that when the 
2 of the eutectoid transformation ‘approaches that of the polymorphic trans~ 
ormation J) A in the pure metal, the ‘conditions favorable to'a whole series of metastable 
“transformations are fulfilled. This can be verified by data from the literature. The 
actual formation of a #-phase can also be predicted by the eutectoid temperature: if 
s too high, nof}-phase will be formed. in titanium and zirconium alloys, the 
astable reaction + W, which occurs in quenching or during aging, has 2 epecific 
vs elationship to the martensite transformation, eince this depends on the existence of the 
.°" WJephase. In the present work, 4 YZi-Nb alloys ranging from 6 to 20% Nb were quenched in 
| water from temperatures of 750-880C and aged at temperatures of 400-550C for periods 
of 0.5-50 hours. Alloys containing 3% Nb, when quenched from 880C and studied 
immediately or when aged at 400 and 430C for 2 and 0.5 hours, respectively, showed the 
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ns. "Ye. A. Vinogradova and A, 3. Glazova took part in the work." 
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corsatton: of the stable high-temperature §-phase of titaniun 


! . ‘Low-temperature | & -phase, three intermediate metastable mar- 
snsitie phases are formed: 1) a hexagonal of" phase, 2} a rhombic of" phase, and 
agonal ® phase, For an investigation of the unclear points regarding the 
ility of the metastable phase transformation 87 a", an of + B -titaniun 
a taken containing 1.86% Al and 6.83% Mo. Studies were conducted with 
“alloy. The phase composition of the alloy was determined by the powder X- 
raction method in a amail diameter camera (57.3 mm). During tempering, | 
atastable. ‘phase § or o" is formed depending on the rate of cooling. In th 
ing of tha alloy, the transformation B -» of" is possible. During 
gtic’ dé “13 possible ‘to. peosuice, ‘a “reversible” martensitic transfor- 
stdons in titaniun alloys Gee ‘and beat <e there ‘aise’ ‘exists 8 = a" 
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e energy of plastic deformation which is added to 
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brazing, nonferrous metal brazing, nonferrous alloy 
sion brazing, refractory metal brazing, heat resistant 
activation brazing, high temperature brazing 


Diffusion brazing differs: from ‘other.types. of capillary 
b ; ‘a difsferent mode of solidification, “In diffusion brazing, 
the joint solidifies without cooling at temperatures higher than soi- 
idus temperatura of the brazing alloy used. Evaporation of some con- 
‘ponents of the brazing alloy at their diffusion into base metal or 
the diffusion of some base meatal components into the brazing alloy 
‘yaises the melting point of the resulting alloy above the brazing 
temperature, which causes the joint solidification, High temperatures 
of the diffusion brazing accelerate diffusion and greatly reduce the 
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the formation of such compounds can be presented by 


brazing at tamperatures 
metallic compound or compounds 
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ATig compound. 


higher than the melting 
n question. 
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1050C produced a complete 
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o£ technical sciences); Nikitinskiy, A. Ms (Engineer) : 
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“GTTLR: Furnace brazing of aluminum alloys 7 
“SOURCE: Svarochnoye proizvodstvo, no. 11, 1965, 18-20 


‘TOPIC ‘TAGS: “metal ‘brazing, aluminum alloy, corrosion, zinc chloride, soldering flux, 
- fluoride / F5 soldering flux 


‘ABSTRACT: It is shown that the brazing of aluminum alloys with the aid of zinc 

: chloride-containing flux 34A is inexpedient, since then the. surface layers of the alu 

minum get saturated with the zinc, which leads to chemical. corrosion of the brazed 

metal and a deterioration in its plasticity. Accordingly, the auth 8 investigated 

-| the applicability of other flux types to the brazing of aMtd, AML and AMg’ | luminun 

“| alloys, :on proceeding from the premise that ZnCly in the soldering fluxes should be 

: | replaced with the chlorid (ox fluorides) of other metals which activize the flux 

mE “without: causing corrosion lof the brazed metals -- aluminum and its alloys. A study 

“of several experimental flux types containing no zgnCl, and consisting of the chlorides 
‘| of lithium, potassium, tin, and cadmium, chlorides and sodium fluoride, was carried 


eh Potent a UDC: 621.791.354: 669.715 
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- bouts specimens of aluminum.and its alloys were separately covered with these fluxes 
:|:and rapidly heated in a furnace to the test temperatures <- 450, 500, 550, and 600°C, 
~ | €or 10,20, 30, 40, 50, and 60 min, Subsequent mechanical tests showed that the best 
“s| results are obtained with flux P5 (NaF 10%, SnCl2 3%, LiCl 38%, KCl 45%, CdCl, 4%), 
"| which prevents the pronounced erosion of the base metal-on brazing with aluminum sol- 
ders. It moreover assures a better joining of metal and improved penetration of 
‘solder into the pores and does not reduce the corrosion resistance and mechanical 
-| properties of the brazed joints. Further, it is shown that the most probable mecha- 
oP pism of: the elimination of 41,03 during the brazing of aluminum and its alloys is dis- 
| persion, conditioned by the 5 ripping of the oxide film from the metal surface under 
-..| the action of the gaseous products of the reaction between aluminum and the chlorides 
of the metale with 6 higher vapor pressure (A1C1.,, AlC1), as well as by the wetting 
"| o£ the oxide particles by the chlorides and fluorides of metals. Orig. art. has: 
“16 £igures, 2 tables. 


SUB CODE: 11, 13/ SUBM DATR: none/ ORIG REF: 002/ OTH REF: 002 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2" 


"APPROVED FOR RELEASE: 06/20/2000 


CIA-RDP86-00513R000928720001-2 


BaP a} WP (O/BHMB)/2/ SHPO 5 su (2) / BHD) /BUALS)- ~ Mdw/ED/ES 
HRs AT5011338 7" 10000/65/000/000/0039/0047 ELE 


+3 achkko, Ne ¥>3 Morozova, Gs Ie} Radetokaya, Be Us Bt] 


! 

| 

Bt Surface oxidation sad pbase changes in heateresistany nickel alloys in | 

a ; — me: yf 

j 

4 

( 

| 


sostav, struktura 4 syoystva Lagirovannyih gtaley i splavov 

on5. structure, and properties of alloy steela and alloys). 
atroyeniye, 1965, 392472 fe 

heat resistant alloy, alloy ‘phase transition, alloy 

: alloy structure, alloy fatigue metal diffusion, 

‘garb < ia | 


Sessesiin the surfate and inner layers of heat- 
£1617) and £1929. \ tthe specimens were fatigue- 
anslyzed chemically. in alioy BI4378, 
aeray analysis’ 4dntermetallic g' phase 
€ chromium! chromium carbides Cr763 and 
Aging of BI437B at BODC is associated 


lias th the influence of stress on structural | 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2" 


AFEROVED FOR RELEASE: 06/20/2000 


oF : ree 
ct oO 


the surface iayers as compared to 


atigue test: 
he application o 
- Orige art, hast 


APPROVED FOR RELEASE: 06/20/2000 


_CIA-RDP86-00513R000928720001-2 


very. Alternate londing of alloy £1617/at 800-1018¢ 
n the oxidation rate or on thé migration of the alloy~ 


the action of heat alone. ! 
lesser extent than in the case 


d by its softening, which is 


eating without a load, In the 
Imost no effect on thes [o.7 


CIA-RDP86-00513R000928720001-2" 


"APPROVED FOR RELEASE: 06/20/2000 


CIA-RDP86-00513R000928720001-2 


BPA(a)-2/EH7 (0) /EMP (0) /EPP(n)~2/ EWA (a) /2/EWP()/EWP( 2) /ENP 
Pad/Pt-7/Pu-4 — IsP(e) 5D/i/HH/IG/GS / BAP 2) /EWP(D)/ 


“ACCESSION NR: . AT5011339 “UR/9000/65/000/000/0048/0054 


So 
ee 9 
_Lashko, N. F.3 Sokolovas H.-G} Khromova, 0. A. Gt/ 
hase composition and high-temperature + 
ntaining tungsten and molybdenum 

35 ama “a| 


Blok, N. 1.5 


trength of nickel- eryliiua” 


de Shake bee taiey— a, Epivacy—— cI SS ER TED 
oy Bteels and alloys). 


ghase composition, alloy heat resistance, refractory alloy, 
beryllium alloy, tungsten containing alloy, molybdenum containing 


+. To elucidate the characteristics of afiybdens and tungsten as alloying : 
in-nickel-beryllium alloys, three melts were studied having the following. 
a si: (1) 1.99% Be, bal, Nis (2) 2,65% Be, 1,18% W, bal. NL; (3) 2,202. ' 
‘Be, 50 , bal. Ni, Forged bars quenchea from 10800 and age? for 5 hrs, at 


were tested, The phase compot. Sion of a édic deposits was determined. The 
g of phase and 


ti microstructural analyse. £ these alloys show that one of 
“phe ‘causes of the greater high-temperature 5 


i 


trength of the alloy. containing moly- 
Gadpmum,}g the retardation and depression of The Slneent 


dnuous decomposition 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2" 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2 


‘observed in the alloy containing tungeten. The discontinuous; decomposition is 
‘gharacterized by a rapid precipitation of particles of the NgBe phase in the 
| depleted: solid solution in the so-called zones of overaging,\» The formation of 
i these zones in separate boundary regions in the alloy containing tungsten leads 
to a faster softening at high temperatures and to 4 marked decrease in heat 
resistance,’ Orig, art. has: 4 figures and 3 tables. 


APPROVED FOR RELEASE: 06/20/2000 


CIA-RDP86-00513R000928720001-2" 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2 


CEI VE teSt 


he phass composition, atructure, and properties of 


struktura i syoystva legirovannyih staiey 1 eplavey 
8 a alloy steels and alloys). 


nd 
Anautroyeniyey. 1965s S98 


alloy phat e composition, alioy structure, alloy 
Zormation / ZhS alloy 


“Casting alloys 2hS6_ 1. ZhS3=D, géntaining different amounts of iron, | 
ed for 4 hra. at 12000 Wind cooled}én air, ‘then subjected to short-term | 
e.characteristics obtained in short- | 
edly.as the iron content increases 
above 3% in ZhS6 sherply 
stess~rupture strength. 
lid solution (de- 


“grease in strength and 
jy Care oe ee 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2" 


"APPROVED FOR RELEASE: 06/20/2000 


CIA-RDP86-00513R000928720001-2 


ube es eer i vy 
“Sn-the alloya decreases the solubility of eee oes molybdenum, increases 


the dispersity of the‘ 


&} phase, changes ita composition, and decreases ite 


‘amount, A rise in the lon content of the-alloy promotas the precipitation of 


"binary earbides in the form of coarsely dispersed particles, 
se particles of the intermetallic phase Fe7(Mo, W¢ 


tent increases above 13%, coar 


When the iron cone: 


precipitates this combined with other factors causes a decrease in atatic crack _ 


trength and stress<rupture atrength.. Orig, art, has: 


“ASSOCZATION: none 


APPROVED FOR RELEASE: 06/20/2000 


2 figurea and 5 tables. 


>) SUB CODE: 4,55 


CIA-RDP86-00513R000928720001-2" 


“APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2 


J EMPCEY/ ENP CS )/ EPC EHA(e) ~~ Bi a “TIP d) 
or '9/0000/65/000 00/0069/0079 UIW/SD/ ; 
Hw /GS 


3 Gusev, Ze. Ve5 Lashko, N, fF, 


“staley. i aplavov 
1s-and alloys). 
. Mashinostroyeniye,. 1965, 69-79 )% Galette ty Scag 
‘alloy atructure, nickel alloy, refractory. alloy, heat resistant 
conductivity, steel electrical property, alloy hardness, austenitio 


winch sven etreripe gers ett Z 4 a 


esistant nickel alloy BI437B, heat-resistant akeel £1696, / 
The electrical resistance was measured every 
h mi Hg with a potentiometric device during heating and cooling in 
‘o£ 0 to 10000, Hardness was also measured, In the case of EI3473B, 
eating from 20 to 10006, the data showed the presence of complex, 
erentiated processes of formation of the keatate ({inhomogenzity of the 
golution), followed by precipitation of the phase Ni,(Al, Ti), and its 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2" 


: AEPROVED FOR RELEASE: 06/20/2000 


CIA-RDP86-00513R000928720001-2 


ACCESSTON:NR: ATSOLI3420 


, in the case of £1696, the ‘phase? 


5C3:holding at 800C cau 


wo: 


“of B1696 is observed in the course of a: 


“o£ the kestate was not detected in SN3, A 
rve of the aged alloy following normalization and 


stance-temperature cu 


eNigTi precipitates, particularly 
ses the phase to dissolvd, A considerable 


ging beginning at 6005, The 
An inflection on the electri- 


Orig. art, hast 


is robably due to the process of austenitization. 


APPROVED FOR RELEASE: 06/20/2000 


CIA-RDP86-00513R000928720001-2" 


